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U , £ © U ^ ;MJ . Hi;*ttTT*iLtjJ«t«A. ^'J-tf0K!i£&#:J;Dt> 
tt 3 ~ 4 ffi J* H . tn6fflttilS*(DS«liS2l:4il6'ftS 1 

* # ■=> >&mc ?k -r j; 5 k . & « © & <dm mcfowmn* > 

T £ -5 5 . # a © ^ & OD #«ATCC (the American Type Culture Collection; 
12301 Park-lawn Drive, Rockville Maryland 20852) ; NRRL (Agricultural Re 
search Service Culture Collection; 1815 North University Street, Peoria 
, Illinois 61604) ; FGSC (Fungal Genetics Stock Center; Kansas) ; DSM (D 
eutsche Sammlung von Mikroorganismen und Ze 1 1 ku 1 t u r e n ; Mascheroder Weg 1 
B, D-3300 Braunschweig, Germany) ; I AM (Institute of Applied Microbiolog 
y; ll3M^^^CM^W^.m 1 T @ 1 - 1 , ;IF0 (Institute for Fer 

mentation; 532 K Iff & JH K + H # BT 2 T g 1 7 - 85) *5<fctfCBS (Centraal Bur 
eau voor Sc h i mme 1 cu 1 t u r e s ; Oosterstraat 1,3740 AG Baarn, Netherlands) <D 

3 it* 3 5 . — «S«Cf ^ t, A. * U -tf . A. :z *f - *s J: A . - ^ 5 > X <D 
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M nfct&iZ & \<>T & & 2> * tl Z <D&ffi it , *%^C01&^«HBStrfc#fflT*S 
. amdS*5 «£ tfhygBg ft T — fj - # $? * L H tT. & . ft&WWJB&ig&V 

-*-iLTargB (A. ^X3.7>X*fc«A. ~ # - ) . trpC(A. n # - £ 
fcliA. - ^ i 7 > X ) , £ ttpyrG ( A . = 5* a. ^ ■> * ) V 

— * — s«#(f sn*. y □ t - ^ - « , ^n^waic&^T&^&fc^S't**^ 

* . X tf 7 5 7 

- -fcf, i/^37S7--if. ^" d t- T - -tf . 'J /I - -fef , -t;U7--tf*5J:DC«?«^^ 

. A . J*- U -fef © TAKA 75 U'/A- =3 ;|, • 5 — 'N -f ( Rhizomucor miehe 

1) ©7X/t54 ; >i7'Df-ft-t', A. r^-©y^375 7 - if. A. — 
^_©tt"tta-757--tf. A. -#-©gSgc£tta-75-7-*r, *5 «fc U V 

• 5-^-r©>J/1--tfS'rj-h'-r^ite?*^i^#T-£»C<!:^-C^-2»„ 
MfS^fflief A^fflyot - * - © » TP I, ADHi5j:tfPGK-e& 

£ . /□t-^-ttl^iyDt-i'-. SP £ * © A . y t^-^xsafif© 
rDt-?-tS?TUH. *5gBJ©0*b^ynqE — ^ — «, A. ^-u-fe*© 
TAKA 7 5 7 — -fe'^D^E — ^ — t*5. TAKA 7 Si 7 — -fcfte & fc] © a - 75 ^ — if T 
$> -5 (Todaffi, Proc. Japan Acad. 5_8 Ser.B. : 208-2 1 2, 1 982) „ y u ^ — $ — 

IftLTfei^. ^-5^-^-t7p'J 75 ; r:;i/{kBH?'Jfc7 p DqE-^-t|^i;ai 
•5 . 

fE§t^^£^#t-£©K:*fflJ®£&lgT5i&St££lHl&T5fc#fc: > *> J; ifeffl AS 
rtTeci 0 5 -5^^^#)©^«?©fl:$-^/j>{r-r-5fc«i)lc. KS^?5<«fflflS©^(c^ 

^g^£*ffl^©#f£^&k:;gLfttf£c<h#T€-.5>:7U#ii£. 00 A fcf -> y ;u ^ 
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t> «fc l> . ^ <D £ 5 7 U mm CD fz ib <D ft m ft ffi. <D iZ l,Z , 7X^J^^X1 

it ? , rt ~> v X ( Bacillus ) mfrZcOTS.? — if it £ T . iJ'/A-nf. $ — 

-f ( Rhizomucor miehei ) fr*>CDV/t — •&bl,<iZ7a : T-'(j- — -ifgtfc^-, -y- 
v A n 5 t X • -feUtfi'X ( Saccharomyces cerevisiae ) - B ill fg 

•J "tf <D TAKAT 5 v - M it £ ^- , A. - # - CO 4"tt a - 7 5 7 - if it £ T . A. ~ 
^-©^^^tta-TS^-ifite^. B. ijAr7*JR7 ( B. Iicheniform 
is) CO a - T = 7 — "tf it£^f- . A^^^NCIB 1 1 837fr £ CD V ^ h - X M £ 7 5 v 
— -tfiUS^, B. 7f7D^-t7^ ( B. stearothermophi lus ) CO a — T 

5 5 — -tfite^, 3; £ li B . 'J 'N ~ 7 * 5 * ( B. I i chen i f ormi s ) CO X 7 V 
y>lfi?T3&5. # #j & -> ^ ^- ;i/ S3 M \t A . * 'J -bf ©TAKAZ 5 5 - -tf > ^ ± )V 
. 'J-;a-3J1, • S-M-«)7X/t7^>|yDf 7-lfy^tJK * J; at ij y 
A— — -fef -> ;P T? & -3 . ftfcDWfcffltUT, JEISt 

oy/AifClfl^iitfCt^T^SJSiJfiC^^^-fcKB/yXS h* Jb (C « < 
£ <t: # T ^ -5 ,, Af^-*li#-©';i75'-t ) L<|jy 7 75 h'T»5:tj!|lT 
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4Etft 5? -a- -5 . 

. v> V # ^ 7J X « £ A . 7? l/-^Xl)i«#l;tlT*S5 (Regulatory Aspects 

of Microbial Food Enzymes, Third Edition, The Association of Microbial 
Food Enzyme Producers, Brussels, Belgium) „ -5- tl <b <D 9 lz o H T 4$ # @ £ 

* ^ 5 — if . 5 y 7i;-;^ + yy-t', * + -> ^ — if . ^-^->h*k 

ir.^7 — if, * is ? — if. ^ ;U * * -> ^ — if . UA — if. h K □ 
7 - if . XXr7-1f . i'^^-if, yD^7-if*3«i;OJffiOD^>/1i7K^^^ 

* , 75M^f ^- if. TJ^tf^S^y^^-if. 7^^ — if. U7 — if. ^ 
^^7--if*«fc^te©^;7^>^^^^, 7S7-1f, i/A37S 7--tf. a - 

* 5 :7 h -> y — if, /3-^7^hi>^-if. a-if;i/3->y — if. 0 - >7* ;i, n -> 
^ - if , -7>y->^-if. v * ^ - if . -r>^;i/^-if, h7>x7i^--^ 

. 'J # * ? U- 7 - if . +5^^--if. tUtlCf t*yU l^X7-1fC9J:^S 
J tt **Tr&<., 75 y|ffflfij|, H)J M) . ttJn. £ Ac S . m 

<toji^-^s^ns^>/i ; 7K«)zitf-sc$it3!ip$-e-^itiie){c. * * y a * - 

* - <F> IS Mi T fC A . ^ *Xl©4*(5n/tJSJI< Ci*«#lf 6tl« 

. «fc o T . # #£ mni . -E-Oi5)S;%i^^£ai§l;i^Tt*T«;HSfiS^o 
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I . yaf7-t'7yt-f 

ts. < t fc is© m & -s a a> £ ©5(m ± © » £ Kg* l , s*iii:.tt)4ssn 
iomio9j5£M38se7k£an.*., M * a> £ i& c: as ^ & a> # & o . j@J5^.i^jg?sf^<5 

. £ <Z> J&2. 57 mlSrffi^TlOO mlCDASP04 Jg ife (I & « T -5 [ ASP04 ifi « . 

IS »C 1 g/1 ©CaCl,. 2 g/1 ®^#X + ^, 1 g/1 CDMgSO,. 5 g/ 1 <£» KH, P 

0, . 2 g/1 ©^X>g£, 0.57 ml© S & J5 j§ i& (14.3g/l ©ZnSO, • 7H,0, CuSO 
4 • 5H,0, 0.5g/l ©NiCl, • 6H.0, 13.8g/l ©FeS0 4 • 7H, 0, 8. 5g/l ©MnSO, • H, 
Qi$£Zf3 g/1 © {? X >mfr tfL Z> ) . 1 g/1 <Dmm. 2 g/1 ©(NH 4 ) f SO<. 20 g 
/l«T;i/hx^Xh'J> ( 8 m 1 © 2 5 % IK i& . jJD EE St M gHC Jin 5 ) & ^ A/ T 9 
, *D EE 8£» |ft \Z p H £4. 5 £jfcte6.5 ICISL, # (,> T *P EE St M & tC 1 00 m 1 & tz 
D 8 ml ©0. 1 Mi7X>gE^^oTpH 4.5l;iSlfc) . 77X3$, 200 rpm T 

^Lfc^©4 , T30*5«tZ//Sfe«37'CT5 BWOti^-hT5. #*©*&» 
ynX)5^ffl±«* 250fl rpmT 5 ■?"LT*if-f>SWft s P«T^-tr 
-ftffill/, ^*&*Ma^££g£n3:/D5 i :7-1r*©U^Jl/£#tf£LT*&j& 

*-t-r>s^ft i F«T<>-fe'r«^©ct-5tcL.TfT^n-5 < , ¥ « * flu* , 2 o g /i 

©Jl£fl&*ft¥l. 20 g/l©T#D-X, *5j;tfpH 5£pH 7T?fT:b n -5 K ISO. 2 M 

©£x>®:£-U>^&i|g(8i& > P H 9Tffbni.a^lCtt^U y > -NaOHHWig 
^^^£•5. fl&Mtfr¥L£lOO mlOUffj^ £ fi £ U . 60*C £ !fe & -*~ 3 . 7 # o - X £ 

400 mio^ff^tii^L. -*LT5#iHiiHijE«*-r*. *j-r#ic#uiLifc». & 
*^ ^ m i& t» a s jp l . jg ■& % sr s ^ c 2 ~ 3 i5istes-e-Tig-&-rs. 

¥ t£ $> it 0 50~ 70ml £ o T CI © igf Jfe $ 150 mm© ¥■ ffi. IZ &. g . gffl ST 5 "CTBf 
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25 u 1 £ &pHC0 1 ft K Hi A. , 3 7*0^ — Bfe-f> + o.^-h-r-5. pH 9 09 fC 

&<DM ?SitfcUi^©i) lc ^ T ffP <ffi T -5 . 

B{ I& l§H # K fit o T Si §S L fcNovex (San Diego, CA) 8 ~ I 6 % Z) BE f )V £ <jg -p T 
*>/1*K£'*£ffPfiIfi-r*. iS«-hm©75/i 1 (3 0U«ty5 B) K !|Sf £ , 20 u 

i ©5 x^mnajig (mmmmm =4 1101 m Tris-Hci. ph 6.8, 1 g wsds, 6 

7i/-;l/?f - (ij!«J10iDlCD80~90%^"J-feP — ;ncio~20mg$-anA, 

»ibfci0>f ICl~2^ISg^T|gSttfc i b©) » Jq U . 5 # SB =£ * L , 
# Si L , ft L , fLT7D ; E7i/-jP7;i'-l»g,i^yji/©Tai:lt5 

ST60~ 200 VT*ft-r-5„ Biorad Silver Stain PlusT^D h 3 - Jl (Biorad L 
aboratories, Hercules, CA) IZ -d T f £ m. 8k & T -5 . ^ <£> A* > K £ 1~ 

1 ~ 4 # (D '> * A > \ i ZGTZit®&)2n\,*ttttJii&m-? ! b<DteW.fcZ>i£.®liZ 

^^ffiGD^gflfl-teHfe (Nigri) M?1 <D * > )%- (O \z JL-O fi^ Z> . tl Z (D l& & 
ICSO' l> T . # US #1 £ f Set**^Otl6 IC jl L fc : A. v> t}? - X A 

1 438 (CBS 568.65) , A. 7 0 V — ^ X N 1 1 3 6 (CBS 101.43) . A. 70 U - O 
X A 1 45 4 (CBS 1 7 2. 66) . A . 7 O U - O X A 1 45 5 ( CBS 1 86. 6 7) . A . V \ tfc 
- tl X &m 7 O V - O X N0956 ( I AM 1 3871 ) . A. 7 zZ->XA528 (CBS 139.4 
8) . A. 7 x ~ X A530 (CBS 1 37.52) . A. 7 i Z •> 7 E419 (CBS 137.52 
) . A. tl )!<■ # -f >J V 7, A3993 (IBT 497 7) . A. tl )V # ± "J O X ATCC 1025. 
A. ? V 4 E 1 1 2 (ATCC 10836) . A. ^ T 'J N2266 (IF0 435 8) & £ Zf A 



( 19 ) 4#*¥9 - 5 0 0 5 4 3 

. ^*^U^ N2 26 7 ( IFO 4142) . f n^O«S%B, / * • y *r ^ J ■ /W 
* 7* y & - # ;i/ 5 1 * — • ^ 1/ ^7 y 3 > (Novo Nordisk Biotech Culture Collect 
ion; Davis, Callifornia) <D — ffi i U T jH» S ft 5 . 
II. ^ £ ^ - CO ffc gg 

A. a & -7 — a — -X 9 9 — . ^ 2 $ — pJaL77£pJaL154£ t 7 n T -f *>>Biitt 

a^^T* 0 , pJaL77+ T HTAKA^ P — ^ - fijf T fC * U TpJaLl54 + T tt 
amdS7 d - ^ - <D m B T \z fit ft £ . ffl¥l:f -Eft6<D^^^-H^cD 
«fc5fcl/TfP«*ft5. t ^PT-f y>B l:»t^)»tt$#4t§ag^ * , Bo 
ehringer Mannhein^ 6 75X5 K pHph-1 t L Ti A t * . C <£> it ^ tz % 75 
-f T - : 5'-GCT CAG AAGCTT CCATCC TAC ACC TCA GCA ATG TCG CCT GAA CTC ACC 
GCG ACG TCT-3' ( N - * Jfl ) <h3'-CGT CCG AGG GCA AAG GAA TAG CTCCAG AGATC 
T CAT GCT-5' ( C - * SB ) £ T , P C R I: i 0 7 S / *«i + S/*S 

Ciaa«R«tttttfl:ATG3 H>S9D#lt4, PCRKfM"^felfiB» SlBamH 
It XboITffl W U . *^T7X^;^^7*S^^^-pToC68 ( WP 9 1 /1 7243*lC 
fE« * ft T ^ * ) + ©#J6»ttK:^n-->yUTpJaL77£ftsB'r*. 

75X5 K pJaL154 U*Oi 5 t L T(f «t 4. <£> 7 5 < V - < T « « * tt 
amdS7 D — 9 — <h © *H Rl tt * ^ t" ) CCT GGA TCC TCT GTG TTA GCT TAT AG & «fe 
tKCTT GCA TGC CGC CAG GAC CGA GCA AG £ ffi^tPCRlCiD, 75X5 KpCaH 
j 406*6aadS7Pt-*-«R# I,+ (Hynesffc, Hoi. Cell. Biol. 3(8) 

: 1 430- 1 439. I 9 8 3i5 cfc IJ^Katz ffi , Mol. Gen. Gent. 220: 373-376, 1 990) £^ 
D -->7-r^c amdS7 D - $ - £ $ 0 694 bp(D P C RRitSBamHI £SphIT* 
«J W L , pJaL77(D TAKA 7 D € - ^ - *«aB(IS7 P t - ? - Tift S ft -5 J; 3 tCpJaL 

774 , co^jj;g|5{iic^D-->7-r'5o 

amdST - # - £ $ tr 7 5 X 5 KpToC90tt, p3SR2 (Hynesi, ift & ) t> <D 2 . 7 
Rb Xbal Bf M" S , Xba.IT«WU-tLTBiU>SfLfcpUC19 75X5 K^iC^D 
- - > 7-f * d t \z «fc 0 tfs §S T £ ■ pToCl 86 £ ffe £ ;* ft jfc R # #: tt . 7nE-^ 
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9-500543 



- m « ifl aradSit & <D 9£ S 

«*»f SCi*«»6nT^5 2^08ft# < I. t I ,.,) £^tf £ £JK*MipT 
oC90trai;T?*S (Hynes ffi. fiff ; Co r r i c k ffi , Gene 53: 6 3-71, 1987) . 
B . % gj^ » ^ - o 

1 . %>2Sy-7>& — 9 4 tl (Candida antarctic a) U A — if o 13 > *J & 
•7>^-?f^*^U/W "«?A©KS<Z)fc»fC, C. 7 > $ — 2 7- 4 1l t*LF05 
8(DSM 3855)2) ?fe D N A ^Yeltonffi^^j* (PNAS USA 8 1: 1 470- 1 474, 1 984 
) fCfi£oT&ffiT£o S»l/;DNA £Sau3A T»»«l:fll(r If LT7»P- 

* y ;u « » * » 3-9 kbo$gH^»fM-^¥Si-r^o -y-^r >> > 4/ a nfcsau3 

A m & . BamHI T«J»rL]Bl»J>*Lfcy5;*5 KpBR3 2 2 (New Eng-1 and Biol a 
bs) rp\zmt£'&L$>Z>o lttfift*S:ffiHIE. 3UMT172 Sr^Klc^^-^^o 
#<J 50, 000Z) E . 3U»Kte*#:S», * <D 80 % rtUFOS 8 (^) D N A jf A i )t S ^ f 

* u - -tf ^ 6 &s l & n * « sa m \z m ^ rc m &\ 7v - t * & 3 1 p - u > g 

n>^"T^o 34fl'4> 3 □ - — (tt » «tt T © ft (41TC * J: tX 6 X S S C > S 
itt^itc fn^DPZ - i^^J^U'SBSL, b TBs t N I T CO fl(| is 

»»c*if>A-f^ij* r >f-if-->3>^cko»w-r«, -th+f^ffl^a-^tt, zip 

— — /W^U^-fif— ^3 > ~e fi£ o fcNOR 44 0 7 D — S ti 3 ? p - inyp 
-7N0R 438T£5o NOR 4 3 8 7" D - 7 fc£ , 1 3# B © tft S » « t * « B <3D n K> 

AACCCATACGACGACCC . NOR 44 0 

T C T T T 
G 
T 



GCTGCTQTQCCTAAQCCTTA£GACGACCCTTT£TA£.ACCAC£CC NOR 43 8 

T T T 
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KpMT1 076 tfi , 31 *f & T NOR 440*5 J; If ft ft \,\ % fg <£ (55 
tfeiC/lxSSC) TNOR 438© R*CA^ ^ U y^f S A> H S $tf. 

PMT 1 076 OilftBi&^^b, Maxam-Gi Ibert ft fc J: 0 E M * ft J£ T * . * © 

E jy s E * © e jy * -i» i t $s -r . K^»t#U2i7 s ygs©ie^±©->^^-;ir 
<b . fiRSR'J^ — ■tf©N*«|oKH:**i075yK©yD^yg i H l t>ri — K r * . 
I/D^y? Nigffl2^C7S/itt, S. tUfS/I ( S. cerevisiae ) K 

ex-2 icsiicis? >>**Jtft#*:7nHr->>^©jfc«>©ft8iw£iHsasffi 

T355Arg-Arg T*5. 75 y 8S«ttEJIiaoEJIIt<J 2 t4A Stl*. ^ & 
OtS¥MS77XS KHfP (Maniatiste, Molecular Cloning. Cold Spring Har 
bor, NY, 1 982) Sgt, C. 7 > - i? J- 4 ft © U /t — If A © $s ^ ft$ W ft A 
. *UfOa-7S7-fyD^-^-tA. r^-0^A37S 7--tf6?^ 
-5^-^-©ffiJCIEU^^r[6]TEB-r^ = f#^n^^^^7X5 H fipMT 1 2 29 
& 5 „ 

2- — 7 • < > V U > X (Humicola insolens) *r i/ 7 j- — -£ «, 9 $ 

— pHD414te 7" 7 X 5 Kp775 (EP 238 023) © g§ g #: f $> 5 „ d © 7 7 X 5 h'ttt 
Ift ^ pHD414«TAKA7"P t — ^ — <h AMG ^ — 5* — ^ — © fffl i;: — g © :x - — 
ftiWIggfl&ft^-f*. BE 7* 5 * 5 K tt . ^-S^-^-©3'*SS©ft^^2 00 
bpCtBrJf (M£L<ftHREgl5&ft^-tr) © Bfc £ K ifg €? , ^Dt-^-05 ' 

3fc3g © * 2 #«J 250 bp©#r)f (HG<a£L<ftV>S${a:ft^tr) O|»Sl;J;0ffS 
$ tl -5 . Narl ( pUC^ ^ t? - ^ fc ?? £ f £ ) tXbal ( * — 5 * - 9 — © f < 3 ' 
fit ) T © « ft K <k 0 200 bpfS « « » * L , *HT4|*Lfc*i* ?l/^i)DNA 
# 'J ;* 7 - -te: + dNTPft <£ -o T 7 ;K > b , ^ ? ^ - Bf * y JH T»S L . 
b T i7 ^ - m M- ft «g ^"T -S . £ © 7° 7 X 5 K ftpHD41 3 t ffo £ f -5 . pHD413ft 

stui c/n^-^ — ©& ' 5ie as ^ a -f •& ) tpvuii (puc^ ^ * - * ) 

, ¥ )\s ±T ftiS L L T L , pHD4 14ft#--5. pYES «f IZ ffi 1 , 1 00 bp© + -> 7 

7-7-ifHindIII/XbaI cDNA#rtf-ft£#-r3E. 3 'J © tfc ft DSM 6 9 9 5 <i L T DSM 
IC If f£ T -5 . K * -> 7 7" - tf cDNABr M" ftHindlll/Xbal-CWMSfCt O £ D-> 
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©lOi^fifS. gltfJt^7^o-xy;Hg»il;J;0»gl,, « M i§ bU 
g&KJ&KfSl ttTZpfl&T-S . KcDNABf n- *pHD4144 I £ it IS L TpAXX40-l-l 
£ fE $S T -5 . ^->7^- — -fcfiteT&JctfiS' > A £ SC © SB 5>J «: BB © & ?)J # 3 
<fc 4 iZ A <=> tl -5 „ xft DSM (Deu t s che Sammlung von Mi kroo rgan i smen un 

d ZellKulturen GmbH)6995i LTf ffitS. 

3 . 7 $ 3 — 7-Qyk>7 (Humicola insolens) -tr Jl/ 7 — if . 7 5 n — 
7 • -f >VU>7.<D±)l> ; 7 — WWMfrWWi-Jft «W0 91/17243^ l;iJt.O#> -5. -fe 
;P 7 - -t? f& 5HC $ fcfSS!^ i7 ^ - P CaHJ418te, ffl R IP ft B a m H I £SaIIT©fflg£ 

«fc 0 pCaHj 201^ 5,926 bp-fe Jl/ 7 — -fcf 3 - Hm^WrM-^^^f-SCltJclJ; Df^I 

BamHI <fc Xho I M 3 L T *5 pHD4 1 4 ( _h j£ ) £ » jjig * L <s& -5 . # 6 tl % % ^ 
^ ^ — pCaHj 41 8te . A. t 'J if OIAKA7 5 7--ifyDt-^-tA. ~ 13 — © # 

o 

4- 7 5 3 — 7 • 7 ^ ^ y — -tf (Humicola lanuginosa) 'J /I — -tf «, H . 7 .5? 

* y - -tf © u a - if m.{R^- © m ma «t zt?&m «ep 305216 * t usm ra?fso7/236, 6 

* t£ B" A fcf . *t-^t<XLfcH. 7 3? * y -If £Boelffi (EMBO J. 3: 1 
097-1102, 1 984) tChirgwinffi (Biochemistry 1 8 : 5294-52 99, 1 9 79) \z J; 0 12 
«^n&*ft*ffi^TfRNAi£afflt5. Avi v:}3 J; tfLeder (PNAS USA 69: 14 
08- 1 4 1 2, 1 972) lUOES^tlfei^ft^U ^ (dT) - t;i/D-X±Tffl 2 
ft077-f^r-r-i7P-7h^77^-C t tO, >t?'J (A) ttRNAS«5. 
&l/*T0kayama*5«fctfBerg(Mol. Cell. Biol. 2:161-170, 1982) IC «fc 9 IE & £ 
tirzfifet. Nomaft!} (Nature 31 9 : 640-646, 1 986) id «fc 0 IE ® £ tl tz ^ £r ^ — pS 
P62-K2£:pCDVI-PL£-{t:c> TcDNAS p 5 , ^ fiJc L jfc c DNA £r E . 3 'J MC 1 000© hs 
dR" , M'^## (Casadaban *5 i tfCohen, J. Mol. Biol. 1 38: 1 79-207, 1 980) 
ffcUBKteJfc-B-L*. & X. >7 n - > & ftgkT Z> . 

32<lCD^>^^*^- (15T-) ^-'Jrf7 f ^+-> , J^^i7^^-^K05il-&^l 
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A A A A A 
d ( TT AA TG TT AA) 
G G G G G 

(-?•<£> 1 -O it . Phe-Asn-Gln-Phe-Asn f>* f -5 ffi. H . 5 * / — +F CD 'J 

/I — IfmRNAi: ffiiMTS ) ^Applied Biosystems, I nc. CD D N A^sESgif 

PAGEfC «fc D ttS -T -5 . H. 7 5? * / - tf cDNA 5 -f ^ V U - <=, CD ii$ 1 0 . 0 
00© E . a 'J A # ^Whatman 540 7 -f ;U * - \z & T . Gergenfft (Nucleic Ac 
ids Res. 7:2 1 1 5-2 1 35, 1 979) \Z J; 0 IS ffi. £ tl fc J: 3 t' 3 D - — £ $ -fcir @ j£ 

Boelffi (EMBO J. 3 : 1 097- 1 1 02, 1 984) (C «fc «3 §E St 3 *l 

#£^n*n37t: <h43"CT7T^, #^TIB*M{tj8l£<5goT2 4l$fllI;i--- h 7 v> * 
^77^-SfT5. SiP^HH (Bi rnboim*3 J: tXDoly, Nucleic Acids Res. 7:151 
3-1 52 3, 1 9 79) K J: D 2 O 0/\-f ^ ij ^-f X ITV> 5 3 D = -pHLL 702.3 <t pHL 
L 702.4 *>6Miniprepy7X5 KDNAS^Iil/, ^LTMaxam *3j;tfGilbert 
(Methods Enzymol. 65: 499-560, 1 980) O^Hi:±OiDNAjfAI8fJi0DN 

Ifc cDNA£ & ^ it f£ §S f£ i! £ H tC JHC T -5 JD iC . #C CD <fc ? K L T 3. ~ - faj 
fSgmSrSr^-tfDNAE^JS: IfccDNACD 5' 3 ' * Sg d # J&P f 3 . 3' £»R 

^ * TcDNAS: ^ ft f -5 Sau961T? pHLL 70 2 . 3£ tfffl: U . £ D fz * Sg * E . 3 'J D 
NA#'J^7-if (^U-yr7»fit) t4^©dNTPi£f ^T7d-;K>t5. £ CD 
D N A S: -A ^ T KcDNACD ^^^"^^M^ZJ K > CD T <* 3 ' flj £ 1 [§] J0r T SSacI 
TMfff ^5. »£n£0.9kb cDNA SrfrS 7 f □ - ^ ^JHM*1 I: J: 0 SS L 
. I^SUiL ^-L-Ta^SJ£;iCi»A.-5„ 5' 7y/^-tLT20(D*U^? 
^ 1^^-^ K927 £928 £ £ J# "f -5 „ dODZ^y^-«. cDNACDMe t H #? 3 h* > CD 
"T <* 5 ' IC Hind 1 1 It BamHI gfl<££#J!igt-*J;?lC7 ? -y-*--f>£:n.5. d CD 2 "D CD 
*'J J* ATPiT,j|«'j??i/tf K*t--K«*5T'J>«ft:l/, ini:7 
--'J>^L. ■€■ L THindl I 1 1 Hind I Tr f 8 it L 0. 7 % Y U u - X f )V ± T fit 81 
L/tpUC19 ^ i' ^ - «f CD iff^O. 9 kb cDNA BS^JICgijgthLii&S. f# 6 n y 7 X 
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5 Mi , *-^y;i/0.9 kb BamHISKfri: LTH. =t * J - <D U /1 - -fefc DN A £ 
fiftH^S. BamHI i ft <!: 7 ^ □ - X y T ©0. 9 kb cDNA Bf O » « © » 
. -f <£> Iff M* £BamHI T ilHfc S n U > K ft S n &p775 £ £ » L » , p960 £f£®t 

p960 *7?tt, "J — -tfcDNA** A . * U if £ CO T AKA ;/ D ^ - $ - £ A . — 
# - rt> 6 <0 AMG — ^ — ©te^HttTKB^ftT^*. 

pMHan37 £ IB © f £ fc * £ , 7 ^ cn — 5 • 7 5« * y - If O 'J /t--t?lfi? O t 
<_hSlt<0 A. * U ifTAKA^ D^-^-© 5 ' * SB K ft « CO 6 2 » * , A r ~ 5 s 
ol 5 > X (7) tpi Ail fi? (McKnightffi, Cell 46: 1 43-1 47, 1 986) ^ 6 <D £f jfc ^ jtg 

}; <t o fifths <t ic ct o , p960 £^miT£o #mmm&<D~? <r^«fcp960Ew 

ifflraT*a2 0iftaE»fcJ:O#«|K:l5^T|B»SnfcA. -^^r^>XcOtpiAit 

ft * fcBssHI IgBii Sr^OS'Jcoy^-f^-ch-^tCPCRKiSfCffifflr^o ^ g 

RK^MT - tiATG M & 13 H > CO jfi < K BamHI gflft£^tf(OT?, PCRKfrS 

BamHI £ B s s H I I T m ft L , * L T B s sH I I T * ft U B amH I T # JH ft L fc p 9 6 0 * [C 

a — ~ > tf Z> * MHanS?^ CO ATG a F>CO±gft<O200 i&S2:DNABH^J##r 

Ci OJlBtS. p9 60 £ pMHan37 £ (0 H <0 *B jft £ T IE 13 ?S : 

pMHan37 CATGCTTGGAGTTTCCAACTCAATTTACCTCTATCCACACTTCTCTT 

P9 60 CATGCTTGGAG . . GATAGCAACCGACAACATCACATCAAGCTCTCC 

pMHan3 7 CCTTCCTCAACAATAAACCCCACAGGGG . . GGATCC 

p9 60 CTTCTCTGAATCCTCTATATACACAACTGGGGATCC 

BamHI m Z> 7 ? — <D & &l : 

5 1 GCTCCTCATGGTGGATCCCCAGTTGTGTATATAGACCATTGAGGAAGGAAGA 
GAAGTGTGGATAGAGGTAAATTGAGTTGGAAACTCCAAGCATGGCATCCCTTGC 3 ' 

5. jyjf X ' v^HX (Coprinus cine reus) ^ )]/ ^ 5> # — if „ n 7" 
U J- X • ^^l/^XC^Jl/t + y^-tlEfClltii RSi ttWO 9 2/ 1 66 34 
tl:E8Sftt^5c fB * tc I" A , Boelffi (EMBO J. 3:1 09 7- 1 1 0 2, 1 984) tC 
hirgwinflfe (Biochemistry 
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1 8: 5 2 94-5299, 1 979) \Z «fc 0 IE « £ tl fz il 0 K * ± ^ ;U * ^ -> ^ - -tf S 14 <D B# 
JBl:i|illll/* ; Ei?t'fXl/&3y'JtX • ->*L"5X (IFO 8371) B 2fc a> £ £ R 
N ASIHJt 5, AviviJ «fc tfLeder (PNAS USA 69: 1 408-1 41 2, 1 972) \Z <£ 0 IE 
fcSftfciSfca-'J:* (dT) - tJI/D-X±TO2S077-frT-f-?DV 
h^^-K^O, # U (A) c£#R NASS5, Sii&m^OSJSiii^tf^^ 
oTInvilrogen^S© cDNA£ fi£ 4- •;/ h £ i£ o T cDNASr T -5 - 3 7 'J t X • •> 
* 1/ r> 7. cDNA^ -f ^ 7 'J — £ C5 *<J 50. 000© E . 3 'J M K $£ & # £ Wha tman 540 
iHtUc^l". Gergenffi (Nucleic Acids Res. 7 : 2 1 1 5-21 35, 1 979) \Z «k 0 SB ffi. £ 

n^«t^{cnp--^j§^$-a-Hj£{t:-r-5o f£ 7 ;i> ^ - so.zxssc, o.i 

% S D S ffT*"P - SS1 430 ig»M^;U^-^->^--tf#Sfi<]ya-y < i:/\'r ^ "J 

^'fX^ts. 7-r;p^-o>'N-ry'j^-f-bf-->3>ti5fej**6 5 , CT?ffti. 

T^^5Srt:IK*ffioT2 4^m^--h7v 5 ^^77^-S:fi : ^. * - K^^^-y^ 
7*— fc. ItJD-r^fiST^^^^-^gt^L. & T B*fi&&{Lffll £ o T24B# 
Wt - h7-/ty77-f-?fT5. H 5 l/T, 50W _k CD Rift P->^|^^^n 
& . /N'fy , J^'fXLT^53nr-^^g$f)l (B i rnbo i mis «t tfDo I y, Nucl 
. Acids Res. 7:1 5 1 3-1 523, 1 979) I: i 0 Miniprepy 7 X S KDNAS^HL, 
^-LTSangerWyf (Sanger^, PNAS USA 74:5463-5467, 1 977) \Z <fc 

9 cDNAjf XBrJtCiDN AEJiJ^ftttS. ^CD^;i/^-^->^ — -tfcDNABUr tf- SrHind 
I II/XhoIT © M g (c «k H^-*5a5UiL, 7#o-xy;H«*ll: J: 

mm.mia^, -t ux^^s^icii^s. ^cdnab? h- SHindin/xhoi 

T-fHift £ n*:HD414 4" fC « ft it L , ffccDNA^A. * U -tf <D TAKA^ d ^ - ? 
- £ A . -7?-^^<DAMG ^ - 5 * - ^ - (Dfclfffl ffi T \Z « tl T H £pCip£ ft 

sj-r-s. pciP*>6. + -> tr — v Mtfc^ k 

>Ot C±ffi©SacI, Kpnl, Hindlll, PstI, S a 1 1 & «k Zf BamH I fW IE f$ {& 75* H'J 
SntK577X5 KpJVi9 £ 18 "f -5 . 

n^U^-X • ^^|/9XO^JPt+yy-t!^3-K-r -ScDNASB ?tj it BE *>J & © 
B2 *<J #. # 5 <h 6 <C 5k £ *X 3 „ 
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<-< ? ? - 


3 ~ K £ ft 6 




9 - 


pMHan37 


H. lanuginosa 
,j (HLL) 


TAKA- 7 ; 7 
- -tf 


AMG 


PAXX40-1-1 


H. insolens 


TAKA- T $ 5 

- -tf 


a m n 

^ V 1VJL VJ 


pCaHj 418 


H. insolens 
-t? )l v — Hf 


TAKA- T ~ 5 
- -tf 


AMG 


pJVi9 


Coprinus cinereus 
CCiP) 


TAKA- T ~ 7 
- -tf 


AMG 


PMT1229 


Candida antarctica 


TAKA- T $ -5 
-tf 


AMG 



in. Tx^j^^xigjEo^ae^ 
mm t * . 

£ 1 ~ 2 B ffl -f > * i ^ — h T -5 . 5. 7 & a X (Miracloth) £ j! I- it jfi i& (C 
«fc 9 £ iRiSl L > 200 ml<D0.6M MgSO, 7? gfe W ? £ . » * £ 1 5m I 0D 1 . 2M MgSO, , 

10 mM NaH,P0,, pH = 5 . 8*> iZ ffil M T -S . d ©IilffiS3l<±TftSl b. -t-tUC 120 m 

Novozyrae® 234 £ 1 mt^m*. 3 Q 5 l^©l2mg/ 

■IB S A (Sigma H25 §!) ^JDx.. BB^&TTr^^Lfcl^KKift^fC^&GDyp 
H#Jl;t3cfc5<C&-5£Tffi J S>;^l;:Jtj$L&;&< £37"C T 1 . 5~ 2 . 5SJ ffl 

5 mlOfl.6 M V;i/t'h-;U, lOO mM Tris-HCl, pH =7.0 Sll 1 5 . 2500 rpm 
T 15# ffl S & £ ff t> . MgSO, i7->->3 >©_Lg|5;^6:/n h * KfttS, 

2 $ © S T C (1.2 M y ;i/ k* h - ;P , 10 mM Tr i s-HCl pH =7.5. 10 mM CaCl, ) 
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9 il L it & . h^7^ ~loilfflSTCl:SIit5 0 

100 u 1 <5/P MSiSSlOtf 1 OSTCi('C!)5'v25/igi5g^ftDN 

A t M £ -f -5. #g<Z>«jtiHE^£#trf£§l^^*- ( S| 1 # jfg ) tg^v-A 
-$^0^5X3 FftttoT***P3ll*»IieftttLJ&4. ^ 7 75 FpToC90<h 
pToC186«A. 7 >XaradSite ; ?S:^^. ^ K £ jft ij «fc Pf — © £ * 21 t. 

^©7th7S K±TfflJ|il;oi)T0llRj;ttfcnS. 7 5X3 FpJaL77£ 
pJaL154 li0!Wtetfe*3J;^b^D-7'f ->>BWtt©g^(C^tin-5„ 

1^^5tflT25^F^ij$t5. 0.2 mI©60%PEG 4000 (BDH 2 95 76) , lOmM 
CaCl, & «fc lOmM Tris-HCl pH =7.5 SftJA, &M%i< « & (C H U 

J§8£0. 85ml£ JO A . a*^<S^-T-5. d © g £ £ £ jg T2 5# ffl If j$ L , 2500 
Xg T? 1 5 # 18! & <fr L , ^ y h £ 2 m 1 <E> 1 . 2 M V )\s if h — )U *P fZ ft MM T Z> . *> 

? i ijti^tfci, ?u hy^x h*jg^^¥is-h(cm»-r-5. i.o m -> 3 « 

, pH= 7. 0. StStUTOlO il 7t h75 H ( amdS 1fi M ft T - X - T tb Z> B$ 

20 mM CsCl £ ^ ft T -5 fi 'P tfi (Cove, Biochem. Biophys. Acta 113: 51-56, 1 
9 66) ±lz7o h 7 5 X h £|»T5 . hygBtf* - # - T * * Wf . « tit g 

ilt LT10 nH ISSt h U ^A^ffi^f LTI50 /t g/ilC t i'D ?•< y > B 

8nIfflSTC$lDx.TyD F^7X htii^U. 3tif(Dil^ffl¥«0#-*{C3inl 
£ JP X. . ^^TSia#^{Ci!i^LT¥tg^#:tC^;tf^„ 37 < CT4~7B^-r>^i 

— =in--os*?ofeJi)lc^^-r-5. z <d ^MZ m O II . 2diacDf?#lii^05 
IV. Sfl & x W^gfggjoffffi 

^ © i ■?tm<Dmmm-?WRLfcMR^-t)-&'£$sj'7xs. k © a ^ © i ^ $ 
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A . U n — if 

U n--em>&(Dm%fWV.UWkfc* . l l cdIS*^. 50 g/ico?;i/ hf+x h 

U > , 2 g/1 © MgSO, • 7H, 0, 2 g/ I © KH, P0< , 3 g/1 © K, SO, , 4 g/1 05 9 X > & 
. 8 g/I ©»«X^X, 3 g/1 ©(NH,),S0 4 , 0. 5 7mlCD?i£a&||i§;f& > 4ml©50 
%Ee^i£*£ ( S'J * t3 JO EE m M L © ) , pH 6. Ofr t, j£ -5 M400Daig ife * T « * L 
, f LT5 g/1 ©g£#X^X £7Kit7kf lC 800mlf^ „ JD J£ iiS M & , 166ml© 

m&i&mmv>l M gl^f (10 g/l<Dmmm& A 5) <fc35.3ml©a|jIScB8r©lM 

NaNO, (0.3 % © « AS & £ A £) 

SKiLTp-xha^xX^^-^U-H (pNB) £(£oTJgr*}Si£4 I © U ^ — 
1ft£ & & WfeT 2> . pNB © m & it . 104. 6 u 1 © pNB £ 5 ml © DMSOiC M A Z> £ t 
(C «fc 0 SH® -f -5 . 5 ? D ? -f ^ - y V - h © & V x;Mc90m 1 ©50 mM Tr is, pH 
7 £ Jp A -5 „ #r>xjpiciOMi©MJ(s|-^aaA. S.?ai7^? — yu— h&ffiift 
Wilt -5 H £ JC «fc D g^-T -5 . 7 y t 'f © t ttfc. 20« 1 ®pNB Rtt^ 970 n 
1©50 mM Trisigfflfffi. pH 7 £ M & T Z> . TfrlO^I/ - h'J— ^ — £ T 'J A 
--tfSttiCt?l/iTT>>-fe--f-r'5it|frlr, 100 m 1 ©pNB -Tris?l-&^|S-#K!^^ 
XJMCjjp*.. 3^-W{C^0 405 nioT"K3t«S ill Jt T * . Ty-fe<ttia«^§ttT 

«*l4'J/X--trStttj£it«-r* ; 7 y -fe-f «DBl«*«tttt0.005 ~5 Mg U A 

— -tf/mlTS-S. ^©^©Ty-fe'flCiJUT. H. 7*^/ — +f © M A — if © J£ 
f§t£tt*$ 40 00 LU/mg-tf & -5 t ft 5£ £ *l . — # T # > ^ © 'J A — -tT A © Jt S te 
^ 400 LU/ mgT $> -5 „ 
B . * -> 7 X - -tf 

±T©^->7^---tfJgKtetfl#:«i>:©ffi^ (g/l T') *^T-5«f**Tlilja^ 
-5 : h x + X h 'J > , 5 0 ; MgSO, • 7H, 0, 2. 0 ; KH, PO, , 10. 0 ; K, S0 4 , 2.0 

; 4? X 2.0 ; g£ $ X * 7. , 10.0; AMG ftl^I^t, 0.5 nl ; 1^2.0 ; pH 

6. o 0 £t © Bm.fcm& max; x-g?igisj«#m§i$i<i: l t j» * s it * . 

«#^DX(f© + ->5x--t*Sttfi. ^X>^ffi-iJ>$igjHffiffi, P H 6.5* 
izmmi^fr 0. 2% AZCL - + -> 5 > (Megazyme Co., Australia) Sffio tltt 
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5. & «i£ £ ilfif telOO mftmi, . ^IRLfciS*MlOM 1 * lmlO 0. 2% AZCL- 

* -> 7 > * sc <h jg -&-r -s . ci cd m &m ^42*c t? 3o# HA -r > * jl ^ — h r . kr. 

S-&#)Sr5^J-${Cj;<S^T-5. -T>^jl^ — -> a > CD i&g fc> 0 l;: . 10, 000 rpmT 

CD5#ffl©jg-klc£9*MftcDgK£«t!$£lt.S. SK^^fem^nfeWfefi,^ 
£ 595 nmT CD «fc 9 5£* L . ^LTKaoffitt^ftSi^ISiiiSfo 

Tf^ofc^2pftiiii^e)«*^'DX4'«o^^ffitt©**^»-r-5. ra — ^ # t t is 

«Lfc»*«lp4&£JtttLTX> F * -> 7 7" - if m ft(EXU) £ £ T -5 . 
C . ± )V 7 - if 

il )l 7 - £MY50i£ift (50 g/HOTil/ h r + X r* 'J > , 2 g/l CO Mg 

SO, • 7H,0, 10 g/lCDKH,P0«, 2 g/l CD K, SO, . 2 g/ 1 CD >7 X > , 10 g/lCDB## 
X^X, 0.5 ml<Dffl.m&mm&, 2.0 g CDKiit) 4> T g|5 J§ * !$) t L T34-C T *i 
m £ -fr -5 . 

■fc;U 7 --tflStttt, 0.1 M ?X>f fi - ij >Sfii»M, pH 6.5*{Cl!KfflLfc 
0. 2% AZCL- HE- -fc ;i/ □ - X (Megazyme) S S 1 i I T t -3 Til £ t 5 . «f « ffi 

^o.i m i7s.ymm.mmm, ph 6. 5* k^sr u . ^-»?Lfc«f*ffiioM 1 & 1 mi© 

0.2%AZCL-HE--fe;i/D-X«i:S^-r^. d©S^^£ffiabfj:*i6421C-l?30^ 
M-f >*a^ - K f&ig ^ £ 5 # « fc «fc<g^-T -5 . -f>*i^--> 3 

10,000 rpmT CD 5 # fW CD >I <C> IC «fc »j * M © « K £ it ^? * -S = _t ?» * CD 
» * £ 5 95 nnT'^)t)tSWl:!£i L, f LlISl O t ;P 7 - f t o 

Tf£o;fcfi?^lft^^SgimStecD*£i&j£T<5. l^-^frTT-IBSlL/i^^^ip 
»tJt«UTX> H -fc ;i/ 7 - "tf ^fe(ECU) £ jfc £ T -3 . 
d . ^ ;u 4- ^ -> ? — -fcf 

CiP CD|^B#ft2Jf|ggS£Mi. 1 1 CD j£ "f , 50 g/l©?il/ Fr + X MJ >, 2 
g/l COMgSO, • 7H,0, 2 g/l COKH,P0 ( , 3. g/l CDK.S0,, 4 g/l CD X > & , 8 g/ 
1 CDgP^X^X, 3 g/l CO(NH < ),S0 4 , 0.5 m 1 CO ffl. M & H ® , 4 m 1 CD 5 0 % * 
(B'J-* fdSflHE&Scf&LitibcO) , pH 6. 0t4> <=> fifc £ M400Dai§ tfi «f T * « t* -5 . 



g M £ L T ABTS £ ffi o T 3: ft & ^ g CD ^ ^ #j it *St L Jt n 7- y h & & « fa 
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T M |g 8f 8£ (1.3 g/1 © Tr istS S , 0.6 g/lffl7[/-f>S, pH 7) <f © 1 % 7 # 
D - X £ S4 L #C H -^55^ 31 T -5 . 400 u 1 © C i P \Z M T 2> O +>" ^ ta Jfil 1% £ 
1 5ml© 7 U P - X <h M £ L . lOcmX 10cm© T « ± K ^ J* b -t L T 8 0 * ■& -5 = C 
DM^T37tt 7 QWitSlStfcCiP JE*K«£lfcfls:©CDM^3lc (1 g/1 © K, P0, 
, 30 g/1 ©~>3», 0.3 g/1 © NaNOi , 0.05 g/l©KCl, 0.05 g/1 ©MgSO, • 7H, 
0. 0.001 g/1 ©FeSO, • 7H,0, 0.001 g/1 © ZnSO, • 7H, O, 0.0005 g/l©CuS0, • 
5H, 0, 20 g/lCT^hf + 7 h 'J >, 15 g/1© 7 # P — X) ig * IS £ > 5£ *F 
t£± *C f£ -p it 5 mm© K lz mm T Z> . * > /t i7 K £48Bf J£ & $ -Br -5 . mW-UZ? 

LT, 500, 1 000*3 «t CX 2000^;U^-+ -> ^ — -tf^fe (PODU) / m 1 © il ft T *f ®! #J 
SC £ -T * . 1 PODUte . **ftfrTTl#*fcDl«*;P 
£ M ii.-T 58$01T*5. 

ABTS C 2 , 2' - 7 J> / hf * (3-X^;P^>V/^Z'y«J>-6-X^7f:^- 
M ] j£lC«tD^;U*^r->y— -bf*fl|j£-r«fe«&»C, 2ml©2 mM ABTS [0.1 M 

u >« *«« jk (io.63 g mj^az:**!* p. a. M6580 1 5. 

49 g© U >SE — *X * 'J •> A p. a. M48 73SJtt-f:t>*f»fc:»>&»l,Tl 1 K L fc 
©) ©0.110 g © ABTS, Boehringer Mannheim No. 1 02946] SSOtTlO^M^ 

&-r*. ::n(c^f-7Xis^ i i : (f©io.6 mM n,o,mm (1.0 g © 
Perhydrol Suprapur® 30 % H 2 0 2 Merck 7298 ^ fl5& ^ > 7X ^ 

L T 25ml IC L & fc © ) to. 2 mlOKW * fc ttS2PH I ( ff 9 #7 K = 5 . 0 mg©Kem- 
En-Tec, grade 1, No. 4 1 40A£ U > & m. & W W. IZ i§ rt> 

1X251111:^11, ^-n* 40 0 L ;t *> © ) £JnA-5o SJ£ £3 0*C T? 3 #P«8 

fr 3 . BS^©K:ftft£Milli Q JK-fsJ-;/;jcK:#LT418 nuTiS I. 3 # P^ £ £ 
■T * . ^^^-+->y--tf®tt©*^©SKfe«©3 , eaf3l : A A = A, , . . . , , - A , , 

s , , . > (c «t d e> n -a . ® ^ k is itu n x- ito. os~ o. 1 poDu/mitc « *s t z> o. i 

5~0.30©WfCfe-5fe*5 ? . 
VI. i^^fe J: D^fg 
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£ g "f -3 . £ T £ < tfc l^©*B«itt£^©%gUcj*5!jL££<!:7j< 

:iot*6fli6*.T*4. » ^ © » tt . *f«Hf^«c**S*|.»s:t>JfiS^^JI/0 
BP 3t -5 . #J . A. 7? A. > f -V*r:*^*iJ;DCA. V v # 

-*X^a7^U-^X(D#4r©^^:< it, 1 ^ ©ttii'll 7 7 X 3 «S I; * U 
Tl<HfiSHl/AJK?)HLL$4IL (1 1 » D *j 1 g > . ^nf,0fi!i^ 

A. v'^T^-^^fcifc. A. 'J -fcf & i; A . -jl— Bo80 it ^ T + > 5 

o 

A. 7 57 \y — 9 X A 1 455* t> t) > =J *? • 7 > ^ - ^ =r 4 fj 0) ij /t - if A CD & if 

ft £ * S 35 L . raC^frTT**bfc*fJtS-r5A. ^"'J-tf-^^Kte^l^.tDfe 
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f=Ct y 4ft. 


Mm 


















A. aculeatus 


amdS 


CiP 


33 (2) 


0.06 g/l 


Nl 136 


amdS 


HLL 


25 (2) 






amdS 


**77-t' 


28 (9) 


0. 02-0. 05g/l 




amdS 


'M~tf A 


41 (5) 


— 


A. acleatus 


amdS 




21 (7) 


0.3 g/l 


Al 454 










A. acleatus 


amdS 


HLL 


28 (21) 


1.0 g/l 


A1455 


amdS 


U/t-f A 


15 (14) 


1.0 g/l 


A. japonicus * 


amdS 


CiP 


11 (6) 


0. 05-0. 1 g/l 


A1438 


amdS 


HLL 


38 (15) 


1.0-1.5 g/l 




amdS 


**77-« 


31 (13) 


0.08 g/L 




hygB 


•M-t' 


22 (14) 






amdS 




42 (28) 


0. 5 g/l 


A. japonicus 


amdS 


HLL 


19 (13) 




1.0 g/l 


var. aculeatus 


amdS 


t;l<7--tr 


26 (7) 


0.2-0.3 g/l 


N0956 










A. oryzae 


amdS 


CiP 


mm 


0.25 g/l 


A1560 a* IH 


amdS 


HLL 




I g/l 




amdS 






0.75-1 g/l 




amdS 


tv-77-t' 




0. 1 g/l 




amdS 


U/t-f A 


mm 


0.3 g/l 



4^. 6ntf-^*^t^5 <fc ^ i:, a. zS\>#=.X7>Mm<D&3k<Dmwm4 



( 33 ) 



9-500543 



T8E©£1»3sW*f#*NRRL (Agricultural Research Service 
Culture Collection; 1815 North University Street, Peoria. 
Illinois 61604) K^ELfco 



pJVi 9 E. a ij DH5 a 

pCaHJ418£-g-WT 3 E. 3 'J DH5a 
PMT1229 £$ftt%E. 3 U DH5a 
pAXX40-l-l^#^-fS E. 3 y DH5 a 
pMHan37 *ttt5E. 3'J DH5a 



NRRL B-21161 
NRRL B-21162 
NRRL B-21163 
NRRL B-21164 
NRRL B-21165 
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(vi) M^- * : 

(a) mm&-% : US 

( B ) mmB : 1994^11^290 

(o &m : 

(viii) ftSAlf 8? : 

(A) : Lowney Dr.. Karen A. 
( B) mmm^ : 31,274 

(C) #JH/KS#-9- : 4086.204-WO 
(Xi) Ig^ilfftjlfg : 

(A) mm : 212-867-0123 

(B) r- 1/ 7 r y ? X : 212-867-0298 

(2) um^m ■. 

(i) @E^ICD#® : 

(A) @SJiJ©;g£ : 1389«jg# 

( b) mnom : mm 
(o mom ■. 

(D) r- #a 5?- : il^ 
(ii) BE?'J®M : genomic DNA 

(iii) /n '"K-tr -T >f * ;l/ : No 
(iv) T >f--t? : No 
(vi) mU : 

( A ) £<$J£ ': > i> ¥ • T > $> - ? f -f * 

(Candida antarctica) 
( C) : DSM 3855 

(ix) #fc : . 

(A) wm&m-t^ : CDS 

( B) ??&{4ffi : 1.. 1389 
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Cxi) K3RJ<DKtt : SS£tJ## 1 

ATG CGA GTG TCC TTG CGC TCC ATC ACG TCG CTG CTT GCG GCG GCA ACG 43 
Met Arg Val Ser Leu Arg Ser He Thr Ser Leu Leu Ala Ala Ala. Thr 
1 5 10 15 

GCG GOT GTG CTC GCG GCT CCG GCG " GCC GAG ACG CTG GAC CGA CGG GCG 96 
Ala Ala Val Leu Ala Ala Pro Ala Ala Glu Thr Leu Asp Arg Arg Ala 
20 25 30 

GCG CTG CCC AAC CCC TAG GAC GAT CCC TTC TAC ACG ACG CCA TCC AAC 144 
Ala Leu Pro Asn Pro Tyr Asp Asp Pro Phe Tyr Thr Thr Pro Ser Asn 
35 40 45 

ATC GGC ACG TTT GCC AAG GGC CAG GTG ATC CAA TCT CCC AAG GTG CCC 192 
He Gly Thr Phe Ala Lys Gly Gin Val He Gin Ser Arg Lys Val Pro 
50 55 60 

ACG GAC ATC GGC AAC GCC AAC AAC GCT GCG TCG TTC CAG CTG CAG TAC 240 
Thr Asp He Gly Asn Ala Asn Asn Ala Ala Ser Phe Gin Leu Gin Tyr 
65 70 75 80 

CGC ACC ACC AAT ACG CAG AAC GAG GCG GTG GCC GAC GTG GCC ACC GTG 283 
.Arg Thr Thr Asn Thr Gin Asn Glu Ala Val Ala Asp Val Ala Thr Val 
85 90 95 

TGG ATC CCG GCC AAG CCC GCT TCG CCG CCC AAG ATC TTT TCG TAC CAG 3 36 

Trp He Pro Ala Lys Pro Ala Ser Pro Pro Lys He Phe Ser Tyr Gin 
100 105 HO 

GTC TAC GAG GAT GCC ACG GCG CTC GAC TGT GCT CCG AGC TAC AGC TAC 384 
Val Tyr Glu Asp Ala Thr Ala Leu Asp Cys Ala Pro Ser Tyr Ser Tyr 
115 120 125 

CTC ACT GGA TTG GAC CAG CCG AAC AAG GTG ACG GCG GTG CTC GAC ACG 432 
Lau Thr Gly Leu Asp Gin Pro Asn Lys Val Thr Ala Val Leu Aso Thr 
130 135 140 

CCC ATC ATC ATC GGC TGG GCG CTG CAG CAG GGC TAC TAC GTC GTC TCG 480 
Pro He He He Gly Trp Ala Leu Gin Gin Gly Tyr Tyr Val Val Ser 
145 150 155 160 

TCC GAC CAC GAA GGC TTC AAA GCC GCC TTC ATC GCT GGC TAC GAA GAG 528 
Ser Asp Kis Glu Gly Phe Lys Ala Ala Phe He Ala Gly Tyr Glu Glu 
165 170 ' 175 

GGC ATG GCT ATC CTC GAC GGC ATC CGC GCG CTC AAG AAC TAC CAG AAC " 576 

Gly Met Ala He Leu Asp Gly He Arg Ala Leu Lys Asn Tyr Gin Asn 
ISO 185 190 

CTG CCA TCC GAC AGC AAG GTC GCT CTT GAG GGC TAC AGT GGC GGA GCT 62 4 

Leu Pro Ser Asp Ser Lys Val Ala Leu Glu Gly TVr Ser Gly -Gly Ala 
19S 200 ' 205 

CAC GCC ACC GTG TGG GCG ACT TCG CTT GCT GAA TCG TAC GCG CCC GAG 672 
His Ala Thr Val Trp Ala Thr Ser Leu Ala Glu Ser Tyr Ala Pro Glu 
210 215 220 

CTC AAC ATT GTC GGT GCT TCG CAC GGC GGC ACG CCC GTG AGC GCC AAG 72 0 

Leu Asn lie Val Gly Ala Ser His Gly Gly Thr Pro Val Ser Ala Lys 
225 230 235 240 

GAC ACC TTT ACA TTC CTC AAC GGC GGA CCC TTC GCC GGC TTT GCC CTG 7 68 

Asp Thr Phe Thr Phe Leu Asn Gly Gly Pro Phe Ala Gly Phe Ala Leu 
245 250 255 
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GCC GGT GTT TCG GGT CTC TCG CTC GCT CAT CCT GAT ATG GAG AGC TTC 816 
Ala Gly Val Ser Gly Leu Ser Leu Ala His Pro Asp Met Glu Ser Phe > 
260 265 270 

ATT GAG GCC CGA TTG AAC GCC AAG GGT CAG CGG ACG CTC AAG CAG ATC " 8 64 

lie Glu Ala Arg Leu Asn Ala Lys Gly Gin Arg Thr Leu Lys Gin He 
275 280 285 

CGC GGC CGT GGC TTC TGC CTG CCG CAG GTG GTG TTG ACC TAC CCC TTC 912 
Arg Gly Arg Gly Phe Cys Leu Pro Gin Val Val Leu Thr Tyr Pro Phe 
29D 295 300 



CTC AAC GTC TTC TCG CTG GTC AAC GAC ACG AAC CTG CTG AAT GAG GCG 
Leu Asn Val Phe Ser Leu Val Asn Asp Thx Asn Leu Leu Asn Glu Ala 
305 310 315 320 



960 



CCG ATC GCT AGC ATC CTC AAG CAG GAG ACT GTG GTC CAG GCC GAA GCG 10 08 

Pro He Ala Ser He Leu Lys Gin Glu Thr Val Val Gin Ala Glu Ala 
325 330 335 

AGC TAC ACG GTA TCG GTG CCC AAG TTC CCG CGC TTC ATC TGG CAT GCG 1056 
Ser Tyr Thr Val Ser Val Pro Lys Phe Pro Arg Phe He Trp His Ala 
340 345 350 

ATC CCC GAC GAG ATC GTG CCG TAC CAG CCT GCG GCT ACC TAC GTC AAG 1104 
He Pro Asp Glu He Val Pro Tyr Gin Pro Ala Ala Thr Tyr Val Lys 
355 360 365 

GAG CAA TGT GCC AAG GGC GCC AAC ATC AAT TTT TCG CCC TAC CCG ATC 1152 
Glu Gin Cys Ala Lys Gly Ala Asn He Asn Phe Ser Pro Tyr Pro He 
370 375 380 

GCC GAG CAC CTC ACC GCC GAG ATC TTT GGT CTG GTG CCT ACC CTG TGG 1200 
Ala Glu His Leu Thr Ala Glu He Phe Gly Leu Val Pro Ser Leu Trp 
385 390 395 400 

TTT ATC AAG CAA GCC TTC GAC GGC ACC ACA CCC AAG GTG ATC TGC GGC 1248 
Phe He Lys Gin Ala Phe Asp Gly Thr Thr Pro Lys Val He Cys Gly 
405 410 415 

ACT CCC ATC CCT GCT ATC GCT GGC ATC ACC ACG CCC TCG GCG GAC CAA 1296 
Thr Pro He Pro Ala He Ala Gly He Thr Thr Pro Ser Ala Asp Gin 
420 425 430 

GTG CTG GGT TCG GAC CTG GCC AAC CAG CTG CGC AGC CTC GAC GGC AAG 1344 
Val Leu Gly Ser Asp Leu Ala Asn Gin Leu Arg Ser Leu Asp Gly Lys 
435 44 0 445 

CAG ACT GCG TTC GGC AAG CCC TTT GGC CCC ATC ACA CCA CCT TAG 1389 
Gin Ser Ala Phe Gly Lys Pro Phe Gly Pro He Thr Pro Pro 
4 50 455 460 



(2) RflJS-Jg- 2 : 

(i) 8ZW<DWm : 

(A) m&}<D£:& : 462 T I J Wt 
( B) B2^J012 : 7 ; y i 
(D) it - : mm ft 
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Cxi) mncoBm mnm^- 2 

Met Arg Val Ser Leu Arg Ser Xle Thr Ser Leu Leu Ala Ala Ala Thr 
1 5 10 15 

Ala Ala Val Leu Ala Ala Pro Ala Ala Glu Thr Leu Asp Arg Arg Ala 
20 25 30 

Ala Leu Pro Asn Pro Tyr Asp Asp Pro Phe Tyr Thr Thr Pro Ser Asn 
35 40 45 

He Gly Thr Phe Ala Lys Gly Gin Val He Gin Ser Arg Lys Val Pro 
50 55 go 

Thr Asp He Gly Asn Ala Asn Asn Ala Ala Ser Phe Gin Leu Gin Tyr 
65 70 75 80 

Arg Thr Thr Asn Thr Gin Asn Glu Ala Val Ala Asp Val Ala Thr V«i 
85 90 95 

Trp He Pro Ala Lys Pro Ala Ser Pro Pro Lys He Phe Ser Tyr Gin 
100 105 no 

Va.1 Ty r Glu Asp Ala Thr Ala Leu Asp Cys Ala Pro Ser Tyr Ser TVr 
US 120 125 

Leu Thr Gly Leu Asp Gin Pro Asn Lys Val Thr Ala Val Leu Aso Thx 
I 30 135 ' 140 

Pro He He He Gly Trp Ala Leu Gin Gin Gly Tyr Tyr Val Val Ser 
145 150 155 160 

Ser Asp His Glu Gly Phe Lys Ala Ala Phe He Ala Gly Tyr Glu Glu 
16S 170 175 

Gly Met Ala He Leu Asp Gly He Arg Ala Leu Lys Asn Tyr Gin Asn 
180 * 185 190 

Leu Pro Ser Asp Ser Lys Val Ala Leu Glu Gly TVr Ser Gly Gly Ala 
195 200 205 

His Ala Thr Val Trp Ala Thr Ser Leu Ala Glu Ser Tyr Ala Pro Glu 
21° 215 220 

Leu Asn He Val Gly Ala Ser His Gly Gly Thr Pro Val Ser Ala Lys 
225 230 235 240 

Asp Thr Phe Thr Phe Leu Asn Gly Gly Pro Phe Ala Gly Phe Ala Leu 
245 250 255 

Ala. Gly Val Ser Gly Leu Ser Leu Ala His Pro Aso Met Glu Ser Phe 
260 265 " 270 

He Glu Ala Arg Leu Asn Ala Lys Gly Gin Arg Thr Leu Lys Gin He 
275 280 285 

Arg Gly Arg Gly Phe Cys Leu Pro Gin Val Val Leu Thr Tyr Pro Phe 
290 295 300 

Leu Asn Val Phe Ser Leu Val Asn Asp Thr Asn Leu Leu Asn Glu Ala 
305 310 315 320 
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Pro He Ala Ser He Leu Lys Gin Glu Thr Val Val Cln Ala Glu Ala 
325 330 335 

Ser Tyr Thr Val Ser Val Pro Lvs Phe Pro Arg Phe He Trp His Ala 
340 " 345 350 

He Pro Asp Glu He Val Pro Tyr Gin Pro Ala Ala Thr Tyr Val Lys 
355 360 365 

Glu Gin Cys Ala Lys Gly Ala Asn He Asn Phe Ser Pro Tyr Pro He 
370 375 380 

Ala Glu His Leu Thr Ala Glu He Phe Glv Leu Val Pro Ser Leu Tro 
385 3 90 - 395 400 

Phe He Lys Gin Ala Phe Asp Gly Thr Thr Pro Lys Val He Cys Gly 
405 4io 415 

Thr Pro He Pro Ala He Ala Gly He Thr Thr Pro Ser Ala Asp Gin 
420 425 430 

Val Leu Gly Ser Asp Leu Ala Asn Gin Leu Arg Ser Leu Asp Gly Lys 
435 ■ 440 ■ '445 

Gin Ser Ala Phe Gly Lys Pro Phe Gly Pro He Thr Pro Pro 
450 455 460 

(2) K*tf#^ 3 : 

(i) BE*I]©#« : 

(A) Se^J<D^2 : 1123{£S*t 

( b ) se n <d m : mm 

( c ) m(om : — 

CD) h ; issm 

Cii) WZ&lomm : genomic DNA 
C i i i ) ^ -b f - # )l : No 
(iv) T y ^-b > x : No 

Cvi) MM : 

(A) £ ^ £ : 7 i n - 5 • ^ > 7 U > X 

(Humi cola i nsolens) 
( C ) JgLffiflSttig ; DSM 6995 
Ox) : 
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(A) #»£^-TiB-g- : CDS 
( B) ffffitiffi : 126. . 806 
(xi) SE?il©Sfi«)c : 3 

AATACGACTC ACTATAGGGA ATATTAAGCT TGGTACCGAG CTCGGATCCA CTAGTAACGG 6 0 

CCGCCAGTGT GCTCTAAAGC GCCGCTTCTT CAGTTGTGTA CGATCATCCA GCAACTCGCA 12 0 

GCACC ATG GTC TCG CTC AAG TCT GTC CTC GCG GCC GCC ACG GCT GTG 167 
Met Val Ser Lea Lys Ser Val Leu Ala Ala Ala Thr Ala Val 
15 10 

AGC TCT GCC ATT GCT GCC CCT TTT GAC TTC GTT CCT CGG GAC AAC TCG 215 
Ser Ser Ala lie Ala Ala Pro Phe Asp Phe Val Pro Arg Asp Asn Ser 
15 20 25 30 

ACG GCC CTT CAG GCT CGA CAG GTG ACC CCC AAC GGC GAG GGC TGG CAC 263 
Thr Ala Leu Gin Ala Arg Gin Val Thr Pro Asn Gly Glu Gly Trp His 
35 40 45 

AAC GGC TAC TTC TAC TCG TGG TGG TCC GAC GGC GGA GGC CAG GTT CAG 311 
Asn Gly Tyr Phe Tyr Ser Trp Trp Ser Asp Glv Gly Gly Gin Val Gin 
50 55 60 



TAC ACC AAC CTC GAG GGC AGC CGC TAC CAG GTC AG A TGG CGT AAC ACC 359 
Tyr Thr Asn Leu Glu Gly Ser Arg Tyr Gin Val Arg Trp Arg Asn Thr 
65 70 75 

GGC AAC TTC GTC GGT GGT AAG GGT TGG AAC CCG GGA ACC GGC CGC ACG 407 
Gly Asn Phe Val Gly Gly Lys Gly Trp Asn Pro Gly Thr Gly Arg Thr 
80 85 90 

ATC AAC TAC GGC GGC TAC TTC AAC CCC CAG GGC AAC GGC TAC CTG GCC 455 
lie Asn Tyr Gly Gly Tyr Phe Asn Pro Gin Gly Asn Gly Tyr Leu Ala 
95 100 105 no 

GTC TAC GGC TGG ACC CGC AAC CCG CTC GTC GAG TAC TAT GTC ATC GAG 503 
Val Tyr Gly Trp Thr Arg Asn Pro Leu Val Glu Tyr Tyr Val lie Glu 
115 120 125 

TCG TAC GGC ACG TAC AAT CCC GGC AGC CAG GCT CAG TAC AAG GGC AC A 551 
Ser Tyr Gly Thr Tyr Asn Pro Gly Ser Gin Ala Gin Tyr Lys Gly Thr 
130 135 140 

TTC TAT ACC GAC GGC GAT CAG TAT GAC ATC TTT GTG AGC ACC CGC TAC 599 
Phe Tyr Thr Asp Gly Asp Gin Tyr Asp lie Phe Val Ser Thr Arg Tyr 
145 150 155 

AAC CAG CCC AGC ATC GAC GGC ACC CGG ACG TTC CAG CAG TAC TGG TCT 647 
Asn Gin Pro Ser lie Asp Gly Thr Arg Thr Phe Gin Gin Tyr Trp Ser 
160 165 170 

ATC CGC AAG AAC AAG CGT GTC GGA GGC TCG GTC AAC ATG CAG AAC CAC 695 
lie Arg Lys Asn Lys Arg Val Gly Gly Ser Val Asn Met Gin Asn His 
175 180 185 190 

TTC AAC GCG TGG CAG CAG CAC GGA ATG CCG CTC GGC CAG CAC TAC TAC 743 
Phe Asn Ala Trp Gin Gin His Gly Met Pro Leu Gly Gin His Tyr Tyr 
195 200 205 



( 41 ) #«¥9 - 5 0 0 5 4 3 

CAG GTC GTC GCC ACC GAG GGC TAG CAG AGC AGT GGC GAG TCC GAC ATC 791 
Gin Val Val Ala Thr Glu Gly Tyr Gin Ser Ser Gly Glu Ser Asd He 
210 215 220 

TAT GTT CAG ACA CAC TAAGCGACGC ACCCCGCATG ACAAAAGTCC GTTAGTTACA 846 
Tyr Val Gin Thr His 
225 

TGCCGGGTGA AAAGGAGCTA TGCTATGGGC GCGGCAAGAC AGTCACTGCC ATCATCTCAG 906 

TCGGAAAAAC ATCGCAGAAT GGTGTTCTTC CGCATGGGAA TTGCCTGAGA CATC TCTCTC 966 

GCCATGCATT TTCTTGTTCA TACTTGTTGG GCAGTCGCTT GGTTG CCTAC CTCTGTTTAT 1026 

AGTCATTCTT TTTCTGTACA TACTTCTTCC TCAACTTTAG AGCACACTGG CGGCCGCTCG 1086 

AGC ATG CATC TAGAGGGCCG CATCATGTAA TTAGTTA 3_ 12 3 



(2) m&im^ 4 : 

(i) ®lM<DWm : 

( A) I£^J©g£ : 227 T ^ J 

(B) BE J>I CD M : T i J & 
(D ) h a S>- : ttiltfe 

Ci i) M^KDUm : $ y'*9 m 

Cxi) mmo^m : m&imn 4 



Met Val Ser Leu Lys Ser Val Leu Ala Ala Ala Thr Ala Val Ser Ser 
15 10 15 

Ala He Ala Ala Pro Phe Asp Phe Val Pro Arg Asp Asn Ser Thr Ala 
20 25 30 

Leu Gin Ala Arg Gin Val Thr Pro Asn Gly Glu Gly Trp His Asn Gly 

40 45 

Tyr Phe Tyr Ser Trp Trp Ser Asp Gly Gly Gly Gin Val Gin Tyr Thr 
su 55 60 

Asn Leu Glu Gly Ser Arg Tyr Gin Val Arg Trp Arg Asn Thr Gly Asn 

70 75 80 

Phe Val Gly Gly Lys Gly Trp Asn Pro Gly Thr Gly Arg Thr lie Asn 
85 90 95 

Tyr Gly Gly Tyr Phe Asn Pro Gin Gly Asn Gly Tyr Leu Ala Val Tyr 
100 105 no 

Gly Trp Thr Arg Asn Pro Leu Val Glu Tyr Tyr Val lie Glu Ser Tyr 
i:3 120 125 



( 42 ) 



9-500543 



Gly Thr Tyr Asa Pro Gly Ser Gin Ala Gin Tvr Lys Glv Thr Phe Tyr 
130 13 5 ' 140 

Thr Asp Gly Asp Gin Tyr. Asp lie Phe Val Ser Thr Arg Tyr Asn Gin 
145 150 1S5 160 

Pro Ser lie Asp Gly Thr Arg Thr Phe Gin Gin Tyr Trp Ser He Arg 
165 170 175 

Lys Asn Lys Arg Val Gly Gly Ser Val Asn Met Gin Asn His Phe Asn 
.180 185 190 

Ala Trp Gin Gin His Gly Met Pro Leu Gly Gin His Tyr Tyr Gin Val 
195 200 205 

Val Ala Thr Glu Gly Tyr Gin Ser Ser Gly Glu Ser Asp lie Tyr Val 
210 215 220 

Gin Thr His 
225 

(Z) ga?'JS-S§- 5 : 

(i) mmowm .- 

( b) mnom : mm 

( C) *g®& : -/MI 

( D ) > ** a V - : HHtf 

(ii) unburn ■. cdna 

Ciii) ^ -f # -tr r 4 ft A/ : No 
Civ) T > -t? y X : No 

(vo mm : 

(A) 41^ : 3r'Jf7 ■ 

(Coprinus cinereus) 

(ix) : 

(A) mm&m-tam- cds 

( B ) £E&g : 5. . 1096 

(xi) unomm ■. ie?ij#^- 5 

TACT ATG AAG CTC TCG CTT TTG TCC ACC TTC GCT GCT GTC ATC ATC GGT 49 
Met Lys Leu Ser Leu Leu Ser Thr Phe Ala Ala Val lie lie Glv 
15 10 15 
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GCC CTC GCT CTA CCC CAG GGT CCT GGA GGA GCC GGG TCA GTC ACT TGC 97 
Ala Leu Ala Leu Pro Gin Gly Pro Gly Gly Gly Gly Ser Val Thr Cys 
20 25 30 

CCC GGT GGA CAG TCC ACT TCG AAC AGC CAG TGC TGC GTC TCG TTC GAC 145 
Pro Gly Gly Gin Ser Thr Ser Asn Ser Gin Cya Cys Val Trp Phe Asp 
3 5 40 4 5 

GTT CTA GAC GAT CTT CAG ACC AAC TTC TAC CAA GGG TCC AAG TGT GAG 193 
Val Leu Asp Asp Leu Gin Thr Asn Phe Tyr Gin Gly Ser Lys Cy3 Glu 
50 55 60 

AGC CCT GTT CGC AAG ATT CTT AG A ATT GTT TTC CAT GAC GCG ATC GGA 241 
Ser Pro Val Arg Lys lie Leu Arg lie Val Phe His Asp Ala lie Gly 
65 70 75 

TTT TCG CCG GCG TTG ACT GCT GCT GGT CAA TTC GGT GGT GGA GGA GCT 289 
Phe Ser Pro Ala Leu Thr Ala Ala Gly Gin Phe Gly Gly Gly Gly Ala 
80 85 90 95 

GAT GGC TCC ATC ATT GCG CAT TCG AAC ATC GAA TTG GCC TTC CCG GCT 337 
Asp Gly Ser lie lie Ala His Ser Asn lie Glu Leu Ala Phe Pro Ala 
100 105 110 

AAT GGC GGC CTC ACC GAC ACC GTC GAA GCC CTC CGC GCG GTC GGT ATC 335 
Asn Gly Gly Leu Thr Asp Thr Val Glu Ala Leu Arg Ala Val Gly lie 
115 120 125 

AAC CAC GGT GTC TCT TTC GGC GAT CTC ATC CAA TTC GCC ACT GCC GTC 43 3 

Asn His Gly Val Ser Phe Gly Asp Leu lie Gin Phe Ala Thr Ala Val 
130 135 140 

GGC ATG TCC AAC TGC CCT GGC TCT CCC CGA CTT GAG TTC TTG ACG GGC 4 81 

Gly Met Ser Asn Cys Pro Gly Ser Pro Arg Leu Glu Phe Leu Thr Gly 
145 150 155 

AGG AGC AAC AGT TCC CAA CCC TCC CCT CCT TCG TTG ATC CCC GGT CCC 529 
Arg Ser Asn Ser Ser Gin Pro Ser Pro Pro Ser Leu lie Pro Gly Pro 
160 165 170 175 

GGA AAC ACT GTC ACT GCT ATC TTG GAT CGT ATG GGC GAT GCA GGC TTC 577 
Gly Asn Thr Val Thr Ala He Leu Asp Arg Met Gly Asd Ala Gly Phe 
180 185 190 

AGC CCT GAT GAA GTA GTT GAC TTG CTT GCT GCG CAT AGT TTG GCT TCT 625 
Ser Pro Asp Glu Val Val Asp Leu Leu Ala Ala His Ser Leu Ala Ser 
195 200 205 

CAG GAG GGT TTG AAC TCG GCC ATC TTC AGG TCT CCT TTG GAC TCG ACC 673 
Gin Glu Gly Leu Asn Ser Ala He Phe Arg Ser Pro Leu Asp Ser Thr 
210 215 220 

CCT. CAA GTT TTC GAT ACC CAG TTC TAC ATT GAG ACC TTG CTC AAG GGT 721 
Pro Gin Val Phe Asp Thr Gin Phe Tyr lie Glu Thr Leu Leu Lvs Gly 
225 230 235 

ACC ACT CAG CCT GGC CCT TCT CTC GGC TTT GCA GAG GAG CTC TCC CCC 7 69 

Thr Thr Gin Pro Gly Pro Ser Leu Gly Phe Ala Glu Glu Leu Ser Pro 
240 245 250 255 
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TTC CCT GGC GAA TTC CGC ATG AGG TCC GAT GCT CTC TTG GCT CGC GAC 817 
Phe Pro Gly Glu ■ Phe Arg Met Arg Ser Asp Ala Leu Leu Ala Arg Aso 
260 265 270 

TCC CGA ACC GCC TGC CGA TGG CAA TCC ATG ACC. AGC AGC AAT GAA GTT " 865 

Ser Axg Thr Ala Cys Arg Trp Gin Ser Met Thr Ser Ser Asn Glu Val 
275 280 285. 

ATG GGC CAG CGA TAC NNN NNN NNC ATG GCC AAG ATG TCT GTT CTC GGC 913 
Met Gly Gin Arg Tyr Xaa Xaa Xaa Met Ala Lys Met Ser Val Leu Gly 
290 295 300 

TTC GAC AGG AAC GCC. CTC ACC GAT TGC TCT GAC GTT ATT CCT TCT GCT 961 
Phe Asp Arg Asn Ala Leu Thr Asp Cys Ser Asp Val lie Pro Ser Ala 
305 310 315 

GTG TCC AAC AAC GCT GCT CCT GTT ATC CCT GGT GGC CTT ACT GTC GAT 1009 
Val Ser Asn Asn Ala Ala Pro Val lie Pro Gly Gly Leu Thr Val Asp 
320 325 330 335 

GAT ATC GAG GTT TCG TGC CCG AGC GAG CCT TTC CCT GAA ATT GCT ACC 1057 
Asp lie Glu Val Ser Cys Pro Ser Glu Pro Phe Pro Glu lie Ala Thr 
340 345 350 

GCC TCA GGC CCT CTC CCC TCC CTC GCT CCT GCT CCT TGATCTCCTC 1103 
Ala Ser Gly Pro Leu Pro Ser Leu Ala Pro Ala Pro 
355 360 

AAGATGGTAC ATCCTGCTCT CTCATCATCC CTCTTAGCTA TTTATCCAAT CTATCTACCT 1163 

ATCTA1X3C AG TTTCTGTTCT ATC ACCAC AG GAAGCAAGAA AGAAAAACAA CAATGCAACG 1223 

TGAGCAGAAA TCAGCAAAAA AATAAATCAG TATACTACAG TAATGAGGCC AGTTTGCGTG 1283 

GTGTCAGAAG TAAGTACGAC TCGG 1307 

(2) S2?lJ#^* 6 : 

CD mmomm : 

(A) S£M©:g £ : 363 T 1 J M 
( B ) lu^J©M : 7; ;i 
(D) h^o s>- : 

(ii) mm® mm : * 

Cxi) mwvmm : ib^m 6 



Met Lys Leu Ser Leu Leu Ser Thr 
1 5 

Leu Ala Leu Pro Gin Gly Pro Gly 
20 

Gly Gly Gin Ser Thr Ser Asn Ser 

35 40 



Phe Ala Ala Val He He Glv Ala 
10 15 

Glv Gly Gly Ser Val Thr Cvs Pro 
25 30 

Gin Cys Cys Val Trp Phe Asp Val 
45 
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Leu Asp Asp Leu Gin Thr Asn Phe Tvr Gin Gly Ser Lys Cvs Glu Ser 

50 55 60 

Pro Val Arg Lys lie Leu Arg lie Val Phe His Asp Ala lie Gly Phe 

65 70 75 80 

Ser Pro Ala Leu Thr Ala Ala Gly Gin Phe Gly Gly Gly Gly Ala Asp 

85 90 95 



Gly Ser lie lie Ala His Ser Asn He Glu Leu Ala Phe Pro Ala Asn 
100 105 no 

Gly Gly Leu Thr Asp Thr Val Glu Ala Leu Arg Ala Val Gly He Asn 
115 120 125 

His Gly Val Ser Phe Gly Asp Leu He Gin Phe Ala Thr Ala Val Gly 
130 135 140 

Met Ser Asn Cys Pro Gly Ser Pro Arg Leu Glu Phe Leu Thr Gly Arg 
^45 150 155 160 

Ser Asn Ser Ser Gin Pro Ser Pro Pro Ser Leu He Pro Gly Pro Glv 
165 170 175 

Asn Thr Val Thr Ala He Leu Asp Arg Met Gly Asd Ala Gly Phe Ser 
180 185 " 190 

Pro Asp Glu Val Val Asp Leu Leu Ala Ala His Ser Leu Ala Ser Gin 
195 200 205 

Glu Gly Leu Asn Ser Ala He Phe Arg Ser Pro Leu Aso Ser Thr Pro 
210 215 220 

Gin Val Phe Asp Thr Gin Phe Tyr He Glu Thr Leu Leu Lys Gly Thr 
225 230 235 240 

Thr Gin Pro Gly Pro Ser Leu Gly Phe Ala Glu Glu Leu Ser Pro Phe 
245 250 255 

Pro Gly Glu Phe Arg Met Arg Ser Asp Ala Leu Leu Ala Arg Asp Ser 
260 265 270 

Arg Thr Ala Cys Arg Trp Gin Ser Met Thr Ser Ser Asn Glu Val Met 
275 280 285 

Gly Gin Arg Tyr Xaa Xaa Xaa Met Ala Lys Met Ser Val Leu Gly Phe 
290 295 300 

Asp Arg Asn Ala Leu Thr Asp Cys Ser Asp Val He Pro Ser Ala Val 
305 310 315 320 

Ser Asn Asn Ala Ala Pro Val lie Pro Gly Gly Leu Thr Val Asn Asp 
325 330 335 

He Glu Val Ser Cys Pro Ser Glu Pro Phe Pro Glu lie Ala Thr Ala 
340 345 350 

Ser Gly Pro Leu Pro Ser Leu Ala Pro Ala Pro 
355 360 
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